Little is known about the biology of the Wattled Jacana (Jacanu jacana), whereas the Northern Jacana (Jacana qinosa), has been studied in detail (Jenni 1974 Sexes of adults were easily distinguished in the field; females were bigger and had a bluish cast to the dorsal region of the frontal shield, the latter was not characteristic of males. Measurements of 31 adult jacanas (table 1) revealed females to be significantly larger than males in 7 of 9 dimensions measured. The greatest differences were in body weight, wing length and spur length. Defended territories for 4 pairs averaged 1.1 ha (1.0-1.2).
Sexes of adults were easily distinguished in the field; females were bigger and had a bluish cast to the dorsal region of the frontal shield, the latter was not characteristic of males. Measurements of 31 adult jacanas (table 1) revealed females to be significantly larger than males in 7 of 9 dimensions measured. The greatest differences were in body weight, wing length and spur length. Defended territories for 4 pairs averaged 1.1 ha (1.0-1.2).
They were enclosed by roads or dikes and were used by both sexes for maintenance, foraging, courtship, nesting and roosting ( fig. 2) . A male (G/G) spent on the average 70% and a female (G/R) 53% of their time on the territory ( Fig. 2A) . Time off the territory was spent in adjacent fields. The territorial pair on the average spent 52% (3499) of their time together on the territory. Thus, site and mate fidelity were strong during the breeding season.
To determine the degree of sexual dimorphism, we took standard measurements of 31 mist-netted jacanas. We also observed the courtship and territorial behavior of 7 color-marked birds from a 3 m-high sheltered house porch. Time budgets of a pair of color-marked jacanas, female Green-Red (G/R) and male Green-Green (G/G), were obtained by continuous observation from sunrise to sunset from 20 June through 28 June. We timed each activity with a stopwatch to the nearest halfminute. Similar, but less detailed observations were Aerial chases were the principal manifestation of territorial defense. The frequency of aerial chases was up to 6 times greater for the female than for the male before egg laying, and the territory was not defended much during egg laying ( fig. 3A) . Aerial chases were generally accompanied by vocalization and were terminated when the intruder was chased over the dike or road. Hence, dikes and service roads served as territorial boundaries for breeding pairs. Males did not defend sepa-
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The Condor 79:98-105, rate-sized territories and usually followed the females when they chased other jacanas out of the territory.
We noted several other responses to intruding jacanas. Jacanas infrequently defended their territory by lowering the head and holding the wings aloft with spurs and yellow underwings exposed. This behavior, which we term "Wing Posturing," was given by one or both sexes together in response to the intrusion of two or more jacanas (3 observations), by males to dogs and cattle (2 observations) when they approached the nest, but never to intrusions by single jacanas.
A more frequent behavior in which the yellow underwing linings were displayed conspicuously, occurred when jacanas moved from place to place on the territory. The role of these "Relocation Flights" is not entirely clear, but they could have a signal function. Before egg laying, when territorial defense was the greatest, jacanas on territory relocated 2 to 5 times per hour, but only once per hour during egg laying ( fig. 3B) away from the nest, they gradually work their way outward from the nest site, pulling vegetation, and throwing it backwards over their shoulders. After proceeding about 15 m or more they run back to the nest and start all over again, usually in a slightly different direction. Almost 15% of their daily activity was devoted to this behavior ( fig. 2E ) which we call "Substrate Throwing." The result was to bring vegetation close to the nest platform, to which they add it when incubating the eggs. Substrate Throwing, first described in jacanas by Jenni and Collier ( 1972), was also associated with courtship. It was restricted to within several feet of the soliciting site prior to egg laying and often occurred immediately after mounting. In 53 such instances, the male threw substrate 22 times (41%) and the female 9 times ( 17% ) . On 14 occasions, Substrate Throwing by the male elicited soliciting in the female. Substrate Throwing peaked for both sexes on the same day but was more pronounced in the male during egg laying ( fig. 2E) .
Hence, it appears that in Wattled Jacanas, females select the nest site, both sexes build the initial platform, but the male plays the major role in building and adding to it, particularly after the eggs are laid. of four newly hatched but dry chicks averaged 6.2 g (6.0-6.5).
RENESTING AND MATING
The locations of successive nests for jacanas (G/G and G/R) at Burma are shown in figure 1. Nest A, started 24 June, had a 4-egg clutch. One egg was removed by a Carib Grackle on 1 July and all eggs were missing the next day. The pair renested at site B on 4 July. This nest with its 3 eggs was destroyed by cattle on 11 July. A nest platform was found at location C, a former roosting site, on 26 July. On 1 August, the 3-egg clutch was trampled by cattle. The pair renested at site D on 8 August. The fate of this nest with its 4 eggs was unknown. The average recycling between successive nests was 8 days (2-15).
We did not observe renesting to occur in the 6 other marked pairs, nor did we observe pairing or copulation of our marked females with additional males. Also, males did not appear to outnumber females on the Burma lawns. The only evidence of a polyandrous system at Burma was based on circumstantial evidence; two active nests with completed clutches were found only 2.5 m apart in a distant fallow ricefield, thereby suggesting that the two clutches were laid by a single female. It appears that the population of jacanas breeding on the Burma lawns was strictly monogamous. . 2B ). Forty-three percent of this time was spent foraging together as a pair. During egg laying the male foraged less, devoting increasingly more time each day to incubation. Females appeared to be dominant at feeding stations, because on three occasions, we observed females pecking at males thereby displacing them from their foraging sites. Jacanas foraged in two ways. They either pecked at food on the surface of the vegetation (gleaning) while walking at a constant pace, or they remained stationary and pecked at food in the water (feeding deep). To test whether foraging methods differed between sexes, we observed 162 birds for one minute (table  5) . We found no significant differences between sexes in their foraging behavior, either at different times of the day or under various weather conditions. The type of habitat required for optimal breeding success in Wattled Jacanas is not clear. We saw birds breeding on the Burma lawns, ricefields and ponds. The structurally diverse ponds in Costa Rica were optimal breeding habitats for the polyandrous Northcm Jacana, while lawns were used only for foraging by a nonbreeding population (Jenni and Collier 1972).
DISCUSSION
Mating systems seem to be related to territory size and habitat diversity. Defended territories for four monogamous females breeding on the Burma lawns averaged 1.1 ha (2.6 acres). This is similar to sizes found by Jenni and Collier (1972) for Wattled Jacanas occupying swamps in Panama (2.5 acres), but larger than they found for polyandrous Northern Jacanas breeding on ponds in Mexico (1.7 acres) and in Costa Rica (0.88 acres for females; 0.37 acres for males).
Males in our study did not defend separate-sized territories. The fact that polyandrous and monogamous females on the Costa Rica pond held different-sized territories (0.80 and 0.52 acres, respectively, Jenni and Collier 1972) also supports the thesis that mating strategies may be related to territory size.
Predation pressure and nest destruction appear to be important in the adaptiveness of the Wattled Jacana breeding system. Clutch size is 3-5 eggs for Wattled Jacanas in Trini Females take significantly more of specific food items probably because egg production requires more protein than does sperm production (King 1973). Food does not seem to be limited during the peak breeding season, since feeding rates and foraging methods do not differ according to sex, time of day, or weather conditions. We suggest that the factors influencing the development of serial monogamy in the Wattled Jacana involve the following behavioral adjustments to ecological conditions. Burma lawns are structurally simple, resulting in large territories and wide dispersal of breeding pairs. With the increase in importance of the pair-bond, and an increase in attachment to the terrritory because resources are abundant, females, when subjected to high nest destruction find it advantageous to lay sequential clutches with the same male rather than re-LITERATURE CITED ducing clutch size or pairing with other males. Selective forces may be operating differently in the ricefields and ponds. Jacanas offer an excellent opportunity to learn about the behavioral and ecological factors acting on the development of rapid multi-clutch systems.
SUMMARY
Behavior of Wattled Jacanas associated with territoriality, courtship, nest building, incubation and feeding is described, for the first time. The usual roles of the sexes are nearly reversed. Females defend a large territory, select the nest site, and participate in the initial stages of nest building. Males do not defend territories, but do most of the nest building and all of the incubation. Mate and site fidelity are strong.
Females are sexually dimorphic in 7 of 9 physical dimensions and in diet, but not in methods of foraging.
Wattled Jacanas breeding on the lawns are serially monogamous, those on the ricefields, polyandrous. Results are discussed with respect to various selective forces operating on rapid multi-clutch breeding systems. We propose that serial monogamy may be characteristic of species breeding in simple habitats who have strong fidelity to mates, and to a large territory with abundant resources, and are subjected to heavy predation pressures.
